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Introduction
Brucellosis	is	most	important	zoonotic	disease	
worldwide	and	 in	Mediterranean	region,	 there	 is	
evidence	of	its	increased	prevalence	(Doganay	and	
Aygen,	 2003;	 Gul	 and	 Khan,	 2007).	 This	 disease	
deserves	 special	 attention	 because	 has	 potential	
impact	on	various	aspects	of	lives	(i.e.,	human	and	
animal	health,	economic	development,	agriculture,	




ruminants,	 caused	 by	 Brucella melitensis	 is	 still	
widespread,	 sourcing	 human	 illness,	 primarily	
by	 consumption	 of	 contaminated	 dairy	 products	
or	by	occupational	exposure	to	infected	livestock	
(Doganay	 and	 Aygen,	 2003;	 Kaoud	 et al.,	 2010;	
Saleem	 et al.,	 2010;	 Sanco,	 2001;	 Zvizdic	 et al.,	
2006).	 Several	 brucellosis	 eradication	 programs	
have	 been	 launched	 in	 many	 countries,	 but	 the	
success	 of	 these	 programs	 did	 not	 reached	 the	
expected	 level.	 These	 programs	 were	 designed	
considering	 to	 carry	 actions	 as	 identification	 of	
small	 ruminants,	 controlling	 their	 circulation,	
identification	of	infected	flocks	and	their	stempt-
out,	 vaccination	 and	 serological	 monitoring	 of	
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remaining	 animals.	 (FAO,	 2010;	 Refai,	 2002).	
Successful	 campaigns	 have	 been	 carried	 out	
against	 the	brucellosis	 of	 small-ruminants	 based	
on	 test-and-slaughter	policy,	 and	eradication	has	
been	 achieved	 in	 many	 countries.	 However,	 in	
Palestine,	a	similar	policy	has	failed	to	implement	
for	control	brucellosis	in	small	ruminants	because	
there	 are	 many	 factors	 (especially	 budgetary	
constraints	 and	 the	 type	 of	 husbandry)	 that	
impact	the	effectiveness	of	the	campaign	(Blasco,	
2010;	 Blasco	 and	 Molina-Flores	 2011;	 FAO	
2010).	 In	 Palestine,	 sheep-and-goat	 farming	 is	
the	 largest	 sector	of	 food-animal	production	and	
livestock	farming	is	an	essential	part	of	life	owing	
to	 historical/cultural	 reasons	 and	 geographical/
natural	 conditions.	 The	 flocks	 are	 kept	 for	
producing	milk	that	mainly	is	used	for	production	








National	Development	 Program	 (UNDP),	 the	 last	
one	 being	 for	 long	 period	 of	 time	 	 responsible	
for	 implementation	 brucellosis	 control	 program	
in	 order	 to	 customize	 recommendation	 for	 next	
control	measures.	There	are	no	enough	accessible,	
reliable	data	concerning	 the	epidemiological	and	




The	data	 of	 the	brucellosis’	 control	 program	
and	 the	 epidemio-surveillance	 results	 belong	 to	
the	 yearly	 unpublished	 or	 published	 reports	 of	
the	Directorate	of	Veterinary	Services	and	Animal	




Attempt to control brucellosis in small 
ruminants






In	 1992,	 Palestinian	 veterinary	 service	 ini-
tiated	 a	 partial	 test	 and	 slaughter	 policy,	 but	
short	 time	 after	 it	 has	 been	 aborted	 due	 to	
financial	burden	(VSPT,	1994).	 In	1995-1996	the	
prevalence	of	brucellosis	in	sheep	and	goats	flocks	
was	 14%.	 From	 1985	 to	 1998	weare	 vaccinated	
yearly,	 subcutaneous,	 about	 25000	 of	 small	
ruminants,	the	coverage	being	no	more	than	20%	
of	population	in	West	Bank	(VSPT,	1994).
Since	 1998,	 the	 Palestinian	 Ministry	 of	
Agriculture	in	collaboration	with	UNDP/PAPP	has	
been	 implementing	 the	 Palestinian	 Brucellosis	
Control	 Program	 (PBCP)	 according	 to	 the	
international	 guidelines	 (FAO-WHO-OIE,	 2005).	
The	 activities	 were	 implemented	 in	 two	 phases,	
until	2005	and	extended	for	the	next	5	years,	until	
2010	(Domingo	et al.,	2000).
The	 prevalence	 of	 seropositive	 reactors	
against	brucellosis	in	1999,	was	18%	in	sheep	and	
goats,	 80%	 in	 flocks,	 and	 in	 humans	 have	 been	
registered	more	than	800	cases.
The	 tool	 of	 brucellosis	 control	 project	 was	
mass	vaccination	of	small	ruminants	every	2	years	
over	10	years	 ,	 in	order	to	reduce	the	number	of	
animal	 and	 	 human	 cases	 to	 the	 adequate	 low	
level,	 	 building-up	 and	 improving	 meantime	 the	
veterinary	service	capability.
Achievements of the Palestinian 
Brucellosis Control Program
Registration	 of	 the	 farms:	 every	 farm	 was	
assigned	 to	 a	 different	 FIN	 (Farm	 Identification	
Number),	 which	 consists	 of	 six	 digits:	 the	 first	





Vaccination	 of	 the	 animals:	 all	 sheep	 and	
goats	 over	 one	 year	 old,	 sex	 regardless,	 outside	
the	pregnant	ones,	has	been	vaccinate	once	each	
2	years.	Newborn	and	one-year-old	animals,	were	
vaccinated	 yearly.	 The	 first	 mass	 vaccination	
was	done	 from	March	 to	August	1999	using	Rev	
1	 vaccine	 (Laboratorios	 Ovejero,	 Leon,	 Spain),	
full	dose	1x109,	by	conjunctival	route	(eye	drop).	
It	 were	 vaccinated	 871,839	 (99.3%)	 sheep	 and	
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Sero-monitoring of vaccinated animals 
during vaccination campaign
The	 immune	 answer	 has	 been	 checked	 over	
the	 vaccination	 campaign,	 using	 Rose	 Bengal	
Test	(RBT)	and		Complement	Fixation	Test	(CFT),	
in	 randomly	 selected	 animals,	 20-30	 days	 post	
vaccination:	 60-80%	 of	 the	 flocks	 expressed	
specific	immune	response	(GDVSAH,	2014).
Human and animals brucellosis
According	to	the	reports,	Ministry	of	Health	it	
registered	 a	 significant	 decrease	 of	 human	 cases	
of	brucellosis:	from	837	cases	of	human	infection	
in	 1998,	 to	 less	 than	 200	 after	 implementation	
of	 project (Fig.	 1).	 Also	 it	 decreased	 the	 rate	 of	
aborted	 animals	 due	 to	 brucellosis:	 until	 1998	
were	more	 than	 25	 cases	 yearly,	 but	 during	 the	
vaccination	 have	 been	 registred	 under	 10	 cases	
yearly	(Fig.	2).
Based	 on	 the	 results	 of	 sero-surveillance,	
brucellosis	 decreased	 among	 individuals	 and	
flocks,	as	fallow:	in	1998	was	18%	among	animals	
and	 80%	 among	 flocks,	 but	 after	 5	 years	 of	




rate,	 the	 decrease	 of	 brucellosis	 succeeded:	
4.8%	 in	 animals	 and	 40%	 in	 flock	 and	 human	
infection	 less	 than	 200	 cases.	 However,	 after	
the	 closure	 of	 the	 program	 in	 2014,	 brucellosis	



















1998 884567 110560 Only	young 12 25 837
1999 877	515 831681 Mass	vaccination 95 15 747
2000 865343 277337 Only	young 32 11 304
2001 845765 221445	 Mass	vaccination 26 8 273
2002 838542 344341 Only	young 41 10 166
2003 942300 820016 Mass	vaccination 87 7 267
2004 934570 352222 Only	young 38 8 153
2005 1103742 722627 Mass	vaccination 65 9 115
2006 Finish	phase	I,	not	extended	yet	phase	II,	absence	of	vaccine
2007 1174363 415658 Mass	vaccination 35 10 206
2008 801	017 665234 Mass	vaccination 83 8 199
2009 759	410 198620 Only	young 26 9 195
2010 860	138 665585 Mass	vaccination 77 7 206




Mass	vaccination About	26 15 148




Mass	vaccination About	27 16 280
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Figure 1. The	prevalence	of	brucellosis	in	humans	during	the	vaccination	campaign	1998-2014
Figure 2. Dinamic	of	sheep	and	goat	abortions	due	to	brucellosis	from	1998	to	2014
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endemic	 infection,	 it	 is	 necessary	 to	 reduce	 the	
individual	prevalence	of	the	infection	and	at	the	
level	 of	 the	herds	 too,	 below	 the	 level	 recorded	
at	the	end	of	the	analyzed	program;	this	medical	
situation	 must	 be	 supported	 by	 a	 package	
of	 administrative	 measures	 that	 will	 make	 it	
possible	 to	 control	 the	 movement	 of	 animals,	
so	 that	 it	 is	 possible	 to	move	 to	 the	 next	 level,	
respectively	“free	of	disease/infection”.
To	 understand	 and	 control	 epizootic	 and	
epidemic	processes	caused	by	Brucella melitensis,	
to	discover	his	epidemic	links	and	to	discriminate	
field	 strains	 toward	 vaccine	 strain,	 would	 be	




coverage	 and	 the	 incidence	 of	 brucellosis	 in	
humans	and	animal	(Jokhdar,	2009;	Blasco,	2010).	
It	is	widely	accepted	that	in	areas	where	brucellosis	
is	 endemic	 in	 small	 ruminants,	 vaccination	 is	
the	 only	 suitable	 method	 for	 disease’s	 control.	




Molina-Flores,	 2011;	 Jokhdar,	 2009).	 Vaccination	
of	 animals	 has	 a	 direct	 impact	 on	 the	 incidence	
of	 brucellosis	 in	 both,	 animals	 and	 humans,	 due	
to	an	increase	of	the	number	of	immune	animals,	
and	 	 to	 the	 abortion	 decrease	 and,	 therefore,	




The	 result	 of	 this	 study	 show	 huge	
benefit	 from	 implementation	 of	 brucellosis	
control	 program.	 Among	 sheep	 and	 goats,	 the	
seroprevalence	of	brucellosis	was	18%	in	1999,	
80%	flocks	being	contaminated,	and	in	humans	
have	 been	 reported	 more	 than	 800	 cases	 .	 At	
the	 end	 of	 the	 Palestinian	 Brucellosis	 Control	
Program,	 in	 2010,	 	 as	 result	 of	 comprehensive	
mass	 vaccination,	 with	 about	 80%	 covering	
vaccinated	 rate,	 show	 significantly	 decrease	
of	 brucellosis,	 its	 4.8%	 in	 animals	 and	 40%	 in	
flock;	 in	humans,	 it	have	been	registred	bellow	
200	cases,	but	after	finishing	well	organized	and	
financially	 supported	 progamm,	 unfortunately,	
in	the	 last	year	of	BPCP,	the	human	and	animal	
brucellosis	 cases	 started	 again	 to	 increase	 and	
the	 problem	 is	 remaining.	 To	 understand	 and	
control	epizootic	and	epidemic	processes	caused	
by	 Brucella melitensis,	 it	 will	 be	 important	 to	
identify	 and	 conduct	 genotyping	 of	 Brucella 
strains	 circulating	 in	 Palestine,	 as	 well	 as	 to	
differentiate	 between	 field	 and	 vaccine	 strains	
(FAO,	2010).
Controlling	 of	 brucellosis	 requires	 planning	
on	the	national	level,	and	Palestine	alone,	without	
international	support,	cannot	prevent	and	control	
any	 communicable	 diseases	 in	 general	 and	
zoonoses	 (brucellosis)	 in	 particular.	 Financial	
well-supported	 brucellosis	 control	 programs,	
regardless	 of	 the	 magnitude	 of	 brucellosis	
incidence,	 are	 necessary	 for	 eradication	 and	
control	of	brucellosis.
In	 order	 to	 hold	 control	 on	 the	 brucellosis	
situation	 in	 country,	 it	 is	 requested	 a	 close	
cooperation	 with	 livestock	 owners’,	 a	 reliable	
collection	 of	 data	 on	 they	 everyday	 practices	 as	
well	 as	 their	 awareness,	 including	 fundamental	
information	 such	 as	 local	 behaviour	 and	 animal	
trading	 practices;	 these	 will	 provide	 support	
for	 the	 primary	 health	 care	 services,	 for	 the	
animal	production,	for	the	food	safety	and	a	most	
efficient	ways	to	reduce	the	prevalence	of	human	
brucellosis	 cases.	 (Diaz	 Aparicio,	 2013;	 Dean	 et 
al.,	2012;	FAO,	2010;	Lopes	et al.,	2010;	EU,	2009;	
Jokhdar,	2009;	Gul	and	Khan,	2007).
Close	 cooperation	 between	 laboratories,	
veterinary	services	and	local	health	departments	
are	 a	 prerequisite	 for	 a	 successful	 brucellosis	
control	 and	 can	 be	 used	 to	 set	 up	 an	 efficient	
and	 effective	 monitoring	 program.	 Overall,	
collaboration	 between	 all	 countries	 in	 the	
Mediterranean	region	is	necessary,	with	technical	
and	 financial	 support	 of	 appropriate	 brucellosis	
control	 and	 eradication	 programmes	 from	 the	
European	 Commission,	 OIE,	 FAO	 and	 other	
international	organizations.
Conclusion
Vaccination	 using	 Rev1	 should	 be	 related	
to	 the	 epidemiological	 :	 when	 brucellosis	
seroprevalence	 reached	 2%	 	 in	 animals,	 the	
implementation	 of	 the	 “test-and-slaughter”	
strategy	 would	 be	 more	 likely	 to	 lead	 to	 the	
eradication	 of	 brucellosis.	 The	 collaboration	
of	 the	 Veterinary	 Services	 and	 Public	 Health	
Services	with	farmers	is	essential	for	the	efficient	
implementation	 of	 brucellosis	 control	 and	 for	
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the	 eradication	 strategies.	 According	 to	 the	




surveillance	 and	 reporting	 are	 mandatory	 in	
monitoring	 the	presence/absence	of	 brucellosis	
and	the	efficacy	of	control	programmes.
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